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ABSTRACT 
Brucellosis is contagious and communicable zoonotic disease caused by bacteria of genus 
Brucella. Within the genus, the species Brucella melitensis is the pathogenic and causative 
agent of sheep and goat. The aim of this study was to identification of Brucella melitensis 
from blood and milk of goat and sheep by using PCR. A cross sectional prevalence survey 
was conducted from Maksegnit (tsion), Dinzaz, and Enfiranze kebele in Gondar Ethiopia. 
These study areas were selected purposively following community based breed 
improvement program in the study area. A total of 125 blood and milk samples (Goat, 
n=62 and sheep, n=63) were collected from middle of March to the beginning of September 
2016. The DNA from each sample was isolated and quality of DNA was determined by OD 
260nm/ 280nm ratio by using spectrophotometer and agarose gel electrophoresis. PCR 
was performed by targeting OMP-31(720bp) gene which is immunogenic gene in B. 
melitensis. PCR products were analalyzed using 1.5% agarose. 16.66% of blood and 
12.31% of milk samples taken from goat and sheep were found positive in PCR. Out of 
total 125 samples 62 and 63 samples belongs to goat and sheep respectively. Out of 62 
samples collected from goat 30 and 32 samples were blood and milk respectively. The 
prevalence of B. melitensis infection in goat blood and milk was found 23.3% and 9.4% 
respectively.  Out of 63 samples collected from sheep 30 and 33 samples were blood and 
milk respectively. The prevalence of B. melitensis in sheep blood and milk was found 10 % 
and 15.15 % respectively. The overall prevalence of B. melitensis infection in goat and 
sheep in the study areas was found 14.4 %. The sensitivity and specificity of PCR targeting 
OMP-31 gene in blood and milk samples of goat were found (100%); (66.6%) and 100%, 
(100% respectively and in blood and milk of sheep were found (100%), (60%) and (100%), 
(100% respectively. The prevalence of B. melitensis infection in Dinzaz, Maksegnit and 
Enfiranze study areas were found 17.02 %, 11.63 % and 14.4 % respectively. The 
prevalence of B. melitensis at flock level in small (1-5), medium (5-15) and in large (>15) 
study areas were found 26.3 %, 8.5 % and 0.8 % respectively. By using multivariable 
logistic regression fit for detection of PCR putative risk factors for small ruminant B. 
melitensis in the study area. Age of small ruminant (OR=4.792, CI95%:1.349-17.021) and 
origin of animal (OR=5.43, CI95%:1.6890-17.454) were significant risk associated B. 
melitensis infection of small ruminant p=0.015 and 0.005 were recorded respectively. The 
prevalence of B. melitenesis from the study area in Dinzaz getting higher chance of the 
other study area. In this study the prevalence of B. melitensis infection in blood samples 
was found higher than the milk samples. The prevalence of B. melitensis infection was 
found higher in goat than the sheep. In the individual owner of small ruminant were 
interviewed there was lack of awareness and poor management of reproductive health 
problem which contributed the expansion of B. melitensis infection in the improvement 
system. This research in an important milestone in Ethiopia to diagnose caprine and ovine 
brucellosis at molecular level. It is strongly believed that accurate diagnosis will lead to 
prevention and control of this disease by good management of animals. 
Keyword: Brucella melitenesis; OMP-31, PCR; prevalence, risk factor.
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1. INTRODUCTION 
Brucellosis is contagious disease caused by bacterium of genus Brucella. Within the 
genus, the species Brucella melitensis is the pathogenic and causative agent of sheep and 
goat. Brucellosis has been recognized in Latin America since 1900, and continues to be the 
most prevalent contagious diseases recognized (Thrusfield, 2005). The genus of this 
bacterium is Gram-negative, facultative, intracellular coccobacillary include of six species 
based upon biochemical features and their relation with preferred host species (OIE, 2008).  
Among the species division of the genus Brucella into six classical species of Brucella, 
namely B. melitensis, B. abortus, B. suis, B. canis, B. ovis and B. neotomae, is still now 
widely used due to historical and clinical purpose (Osterman and Moriyon, 2006). B. 
melitensis, B. suis and B. abortus are considered the most pathogenic species for humans 
and have small ruminants, pigs and cattle as preferential hosts, respectively (Godfroid et 
al., 2005). Moreover, two recently identified Brucella species isolated from marine 
mammals, B. ceti and B. pinnipedialis, can also cause human brucellosis (Foster et al., 
2007). Importantly, B. canis, a pathogen in dogs, has a relatively low zoonotic potential, 
while B. neotomae and B. ovis, infect desert rats and sheep, are not associated with human 
disease (Godfroid et al., 2005).  
Brucellosis in human considered as a life-threatening debilitating disease heat causes 
weakness, fever, malaise, arthritis, osteomyelitis, endocarditis or meningoencephalitis 
(Paixão et al., 2009). While in domestic animals, establish a chronic infection that results 
in placentitis and abortion in female (Poester et al., 2006) or orchitis and epididymitis in 
males (Corbel, 2006). Brucellosis transmitted from animals (cattle, sheep, goats, bison and 
buffalo) to human by a direct blood-placenta, fetuses, or urine secretions or through 
consumption of infect and raw animal products (especially milk and milk products.) 
(McDermott and Arimi, 2002). Brucellosis is highly re-emerging zoonotic disease that 
causes Malta fever in human beings, in addition to high economic losses in animals (Al-
Dahouk et al., 2007).  
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The clinical sign of brucellosis in goats and sheep is similar to those in cattle showing 
major clinical symptoms abortion, stillbirth, and reproductive failure. Brucellosis is 
reported in many countries (Pappas et al., 2006). It is global issue; this infectious disease 
has been affecting animal health and which rise dramatically reducing the expected 
production and productivity in many countries of the world. However, in the different study 
extensive control measures are crucial to prevention and completely (Blasco et al., 2011). 
Quantitative real-time polymerase chain reaction (qRT-PCR) assays used have 
confirmed B.  abortus as the causative agent of human brucellosis in high-risk occupations 
in Pakistan (Ali et al., 2013).  However, lower information based only on serological 
studies is available on brucellosis in sheep and goats in Pakistan.  In the Punjab region of 
Pakistan, 31 (1.46%) sheep and 29 (1.93%) goats were positive for Brucella antibodies 
(Nasir et al., 200).  In order to develop effective control and eradication programs, it is 
essential to establish the causative agent of ovine and caprine brucellosis in Pakistan.  
Polymerase chain reaction is an appropriate and rapid method for the correct diagnosis of 
brucellosis instead of the tedious cultivation of the agent (Gwida et al., 2011) 
The epidemiology of B. melitensis is variable worldwide. In developed countries, 
brucellosis has been eradicated or presents low individual prevalence due to good control 
measures and vaccination programs (Olsen and Tatum, 2010). The control of this infection 
is essential to decrease its impact on human health and currently status of Brucella species. 
However, a country free of brucellosis based on the epidemiological document the disease 
in both wild animals and in marine animals (Godfroid, 2002). In addition, to continuous 
economic impact for livestock sector are spreading to brucellosis in terms of abortion, 
infertility and limiting milk yield (McDermott and Arimi, 2002). However, in our country 
the identification of B. melitensis still now using common identification technique, in goat 
and sheep involves isolation of B. melitensis determination used by sample of blood and 
milk the antibody in serum or milk through various bacteriological and serological 
techniques (OIE, 2005).  
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Many molecular methods PCR restriction fragment length polymorphism, random 
amplified polymorphic DNA analysis – are available for differentiation of six Brucella 
species on the basis of size of PCR product (Tcherneva et al., 2000). The diagnosis of 
brucellosis in animal highly sensitive and rapid serological tests introducing in Malaysia 
and in developing country of the world. While, detection of B. melitensis in goats is 
performed by using the RBPT and CFT assays (OIE, 2005). However, serological assay is 
not that much satisfactory (Alton et al., 1988), bacteriological identification is a time 
consuming procedure and handling of microorganism is hazardous. A PCR based 
diagnostic method from the milk and blood of goat and sheep was developed targeting 
OMP-31 gene. This method was found rapid, accurate and sensitive for the diagnosis of 
caprine brucellosis at molecular level (Gupta et al., 2005; Gupta et al., 2006). 
DNA sample isolated from milk and blood samples reliable method for effective 
diagnostic of this disease at molecular level. According to the reported small deletions in 
many genes have been detected species of Brucella (Ficht et al., 1990; Sangari et al., 1994 
and Cloeckaert et al., 1996). However, diagnosis of brucellosis by using PCR is crucial 
tool. While serological methods are time-consuming and less sensitive because not all 
infected animals providing important levels of antibodies and also cross-reaction with other 
bacteria.  
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1.1  Statement of the Problem 
The attitude of secio-economic in developing countries is depends for the demand 
of domestic animal. However, in the developing country prevalence of B. melitensis in 
animal and human populations is high (Pappas et al., 2006). Microbiological and 
serological techniques are available in some part of our country for the diagnosis of B. 
melitensis (Wasinew et al.,2012; Teshale, 2016). But these procedures are time consuming, 
and not sensitive. Recently PCR based sensitive molecular based approach was developed 
for effective detection and management of this disease. By using this method are highly 
effective, rapid and sensitive due to reason it is reproducible, easily standardized and avoid 
the risk of infection to laboratory workers. However, in our country, the use of molecular 
techniques like PCR detection tool for identification of B. melitensis in small ruminant has 
no well-known documented. Thus the aim of this research was developing a PCR for the 
identification of B. melitensis for diagnosis of the disease in some selected areas of North 
Gondar, Ethiopia.  
 
1.2  The Scope of Study  
Economy of a nation depends of healthy livestock. A disease like Brucellosis is a 
serious problem in developing countries like Ethiopia. B. melitensis can survive for months 
in the environment under optimum conditions but will be destroy by heat and some 
disinfectants. Most of farmer used the way of mechanism keeping sick animals away from 
other animals to avoid the distribution of this infection. Appropriate diagnosis will lead to 
better treatment, prevention and control of an infection. Therefore, this study aimed to 
detect caprine and ovine brucellosis using molecular methods.  Direct detection of B. 
melitensis using PCR targeting an immunogenic gene (OMP-31 gene) from blood and milk 
samples of goat and sheep serve as milestone for the diagnosis of caprine and ovine 
brucellosis. 
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2 OBJECTIVE OF THE STUDY 
2.1 General Objective  
  
The general objective of the study was to identify B. melitensis in milk and blood samples 
of goat and sheep using PCR, at Gondar, North-West Ethiopia   
     
2.2 Specific Objectives 
 
The specific objectives of this study were:  
i. To analyze the existence of B. melitensis from blood and milk sample of goat and 
sheep using PCR.   
ii. To determine the frequency of OMP-31 gene from blood and milk sample of goat 
and sheep using PCR.   
iii. To asses the prevalence of B. melitensis infection in goat and sheep. 
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3      REVIEW OF LITERATURES 
3.1      Status of Brucellosis in Ethiopia 
Though the utilization and demand of goat and sheep in Ethiopia is high, the report 
of some ruminant animal disease like brucellosis is limited document (Teshale et al., 2006). 
The tested sera from 2000 sheep and goats in pastoral regions of Ethiopia indicated 
prevalence of brucellosis 1.9% using RBPT and 9.7% using i-ELISA (Teshale et al., 2006) 
and cross-sectional study conducted on 1,568 serum samples from sheep and goats in the 
pastoral region of afar revealed 9.4% positive result using RBPT and 4.8% by CFT 
(Ashenafi et al., 2007). Screened 730 serum samples (430 sheep and 300 goats) and the 
result revealed 1.64 and 1.51% positivity using RBPT and CFT, respectively in south west 
Ethiopia (Melese, 2016). Additionally, (Tekelye et al., 1990 and Kasahun, 2007) reported 
1.5% in small ruminant and the prevalence was less proportion of 8.60% in Oromia and 
Somalia region (Tsehaye et al., 2014) and in Afar region the prevalence of B. melitensis 
15% in sheep and 16% in goats (Mengistu, 2007).  
A total of 3964 examined small ruminants (2905 sheep and 1059 goats) Southern 
of Ethiopia seroprevalence of B. melitensis 1.6% in sheep and 3.2% in goats after serial 
testing using RBPT and CFT (Melese, 2016). Among 2409 tested sheep in the eastern part 
of Amhara Region and found a seroprevalence of B. melitensis 4.89% after serial testing 
using RBPT and CFT. However, this pathogen in wild animals is not being addressed 
significant to date (Melese, 2016). Moreover, the contacting of in human and animal occur 
in different ways, while the study of brucellosis will be shows animals in Ethiopia is 
recently the lack of awareness gap available that should be addressing. However, 
brucellosis in goat and sheep the identification of this infection is largely understudy; 
Ethiopia is the widest source of domestic animal. Moreover, influence the demand of small 
ruminant in our country by causes of brucellosis in goat and sheep.  
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3.2   Classification and Characteristics of Brucellosis 
In the different species of animal including humans will be Brucella bacteria results 
from direct relation to with infected animals and also animal secretions, inhalation of 
contaminated aerosols, inoculation into the conjunctival sac in addition to consumption of 
raw milk and milk products (Georgiou’s et al., 2005 and Rahman   et al., 2011).  
In the bases for genus of Brucella, brucellosis is serve as follow scientific 
classification is Kingdom-Bacteria, Phylum-Proteobacteria, Class-Alphaproteobacteria, 
Order-Rhizobials, Family-Brucellaceae, Genus-Brucella and species Brucella melitensis. 
Brucellae are Gram-negative coccobacilli (short rods) measuring about 0.6 to 1.5μm by 
0.5-0.7μm, they are also non-sporing and lack capsules or flagella, therefore, are non-
motile. The outer cell membrane closely resembles that of other Gram-negative bacilli with 
a dominant lipopolysaccharide (LPS) component and three main groups of proteins. The 
most common of genus of Brucella occur in different animal hosts of B. melitensis (goat 
and sheep), B. abortus (cattle), B. suis (pig, reindeer and hare), B. ovis (sheep), B. neotomae 
(desert wood rat), and B. canis (dog). B. pinnipediae (seal/ otter) and B. cetaceae (porpoise 
whale) have been reported from marine mammals (Moreno et al., 2002; Bricker et al., 
2000). Currently, the taxonomy of Brucella species is will still being resolving on the bases 
of 16s-rRNA gene sequence and OMP-13 gene (Jay et al., 2004). Recently, the new 
taxonomy using by NCBI the species B. melitensis includes 5 biovars namely, abortus, 
canis, neotomae, ovis, and suis (Vizcaıno et al., 1996). 
 
3.2.1 Distribution of Brucellosis 
Brucellosis was first recognized affecting in humans on the Island of Malta fever 
in the 20th century and its distribution is worldwide; yet Brucellosis is more common in 
countries with poorly standardized animal and public health program (Capasso, 2002). The 
routes of B. melitensis infection are multiple i.e., the occupational food-borne, and 
recreational, may be linked to travel and even to bioterrorism. The strains new Brucella or 
species may be emerging and existing genus of Brucella adapt to changing in different 
aspect like, social, cultural, travel and agricultural environment (Godfroid et al., 2005). 
The establishment of reaction in newly accident by this infection in cattle farms may be 
more than 30%, however, highest rate (72.9%), to interesting note that the second highest 
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prevalence (71.42%) of brucellosis has been documented in mules from Egypt (Susan, 
2000). Invariably, all domestic animals suffer from this disease. Brucellosis in buffalo has 
been reported from Egypt (10.0%) and Pakistan (5.05%). Since cattle are found throughout 
the world, prevalence of brucellosis (0.85 to 23.3%) in cattle has been reported from a wide 
range of countries (Susan, 2000). 
 
3.3   Importance of Goat and Sheep Brucellosis 
3.3.1    Economic Importance 
Abortion is the major feature that is manifested in goat and sheep (Al-Khalaf and 
El-Khaladi, 1989). Brucellosis is also associated with infertility and prolonged calving 
intervals, and has considerable impact on goat and sheep production. Characterizing of this 
infection like, abortion, non-viable offspring birth in female, and also in male orchitis and 
epididymitis (Radostits et al., 2010; Seifert, 1996). Chronic inflammation in male that 
causes epididymis in goat (Abbas and Agab, 2002). In small ruminant B. melitensis can 
generally cause significant loss of productivity through late first calving age, long calving 
interval time, low herd fertility and comparatively low milk production, as in cattle may 
also happen in goat and sheep (Radostits et al., 2010).  
The developing countries that convey for livestock production, much lower 
monetary value opposed to real value is more comprehensive inclusion of economic costs 
is required (Roth et al., 2003). Provide the most comprehensive costing estimates for low-
income countries. It’s need for disease control attractive to burden of that made government 
decision makers, used government budget numbers to supply provide to costs over a 10-
year period, both veterinary and public health (McDermott et al., 2013). In compare to low- 
and middle-income countries, highly aim to control program will be more sensible and 
useful. The eradicating for spread of this infection prevalence through process on and time-
bound vaccination joined will be economically benefited (OIE, 2008).  
The impact of brucellosis also has on export and import of animal’s production of livestock 
trade. It was suggested that sub clinical brucellosis can pose problems in some racing 
camels and goat by reducing the performance and productivity of these animals in the 
Arabian Peninsula where camel goat racing is highly popular (Afzal and Sakkir, 1994).  
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The assessment of low-income countries like Ethiopia based on economic aspects 
of brucellosis, with stress on the structured report in three main routes. The first describes 
overall framework for economic assessment of burdens of brucellosis and impacts of 
potential control programs. Second systematic report available on animal, human and joint 
burden estimates conducted from studies of the regions. In the third section supply 
estimates, when the available of different costs associated with brucellosis illness and its 
control (Roth et al., 2003).  
The economic perception of the disease emphasis on the developing countries is 
comprised as follow. Thus main route is overall framework for economic assessment the 
bases of benefit, impacts capacity of control programmers and the bases connecting to 
supply from studies conducted the available of in animal and human. Provision, when 
available in different costs associated with illness and control (Roth et al., 2003). 
Whenever, the end section on the framework for economic assessment, endemic of this 
communicable disease in developing countries has a range of economic improvement. The 
alternative use of conventional and economic effect of different control mechanism with 
varies assumptions acquiring estimation of all potential costs. Therefore, the range of detail 
acquiring of cost according to the nature of economic impacts of this infection, however, 
the most bases of high developed countries that have controlled and eventually eradicated 
disease in livestock populations, livestock-sector burden of alone were usually sufficient 
to justify society investments. 
3.3.2 Public Health Importance 
The common public health hazard may be association by brucellosis, which 
influence social and economic development in wide range of countries. Groups at high risk 
for brucellosis are animal health workers, butchers, farmers and those who habitually 
consume raw milk and come in contact with animals (Chukwu, 1987). In man, transmission 
occurs as a result of ingestion of milk, contact via skin abrasion, mucous membranes and 
inhalation (Radostits et al., 2010; Seifert, 1996; Masoumi et al., 1992). The higher 
prevalence rate of brucellosis among butchers and people who habitually consume fresh 
milk, Goat keepers consume goat milk as well as liver without heat treatment. This is even 
considered as delicacy (Gameel et al., 1993).  
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There is also a close contact between flock of sheep and the animal finding 
watering, grooming, riding, nursing sick ones and delivery assistance (Abbas et al., 1987). 
The isolation of the two major pathogenic Brucella species: B. melitensis and B. abortus, 
from milk and other samples of camel origin (Gameel et al., 1993; Agab, 1997; Hamdy, 
2002). Clearly indicate the potential public health hazards of brucellosis in goat (Straten et 
al., 1997). This infectious disease in man may be misdiagnosed due to perssist malaria 
infections in dry areas (Eisha, 2000; El-Ansary et al., 2001). Consumption of the new milk 
from goat is one of the major causes of transition of B. melitensis to human being. The 
OMP-31 gene of fragment was detected from milk sample of goat using PCR (Gupta et al., 
2006). 
 
3.3.3 Epidemic Season of Brucellosis  
In general, brucellosis can be found in any season of a year. The epidemic peak 
occurs from February to July and is closely related to the months associated with delivery 
and abortion in animals (Shang et al., 2002). In humans, prevalence of the disease is high 
(39.5%) in summer season (Salari et al., 2003). Notifications of human brucellosis, which 
are mandatory in Italy, reach a peak between April and June. However, considering the 
standard incubation period of 2-4 weeks, and the fact that lamb slaughter is traditionally at 
a peak during the Easter period, it might be expected that occupational exposure would 
result in a peak of human cases between March and May. The observed peak between April 
and June could be related to the production and consumption of fresh cheese, starting just 
after lamb slaughter (De-Massis et al., 2005) 
 
3.4  Epidemiology of the Disease 
Brucellosis is one of the world’s major zoonotic problems. Though it has been 
eradicated in many developed countries in Europe, Australia, Canada, Israel, Japan and 
New Zealand (Geering et al., 1995), yet it remains an uncontrolled problem in regions of 
high endemicity such as Africa, Mediterranean, Middle East, parts of Asia and Latin 
America (Refai, 2002). The bases of world Organization report in animal health of 
brucellosis (including B. abortus and B. melitensis) was not documented in many countries 
of the world such as the USA, Australia and several European countries (OIE, 2008).  
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Table 1: Prevalence status of brucellosis in different livestock species and human in 
some countries in the world 
Species                      Country      Prevalence (%)                Authors    
Cattle       Nepal 32                      Pandey et al., 2013 
Cattle       India 20.1                Aulakh et al., 2008 
Sheep       Turkey 36.7                    Celebi and Atabi, 2009 
     
Goat        India  59            Gupta et al., 2006 
Goat        Iran  3.4                     Bokaie et al., 2008 
Human       Turkey  5.4                    Vancelik et al., 2008 
 
The disease still now exists throughout low income country like Africa, but 
basically known about its prevalence of status. Most of people living with and by depend 
their livestock population, while health intersecting combination, surveillance and 
vaccination programmers are virtually non-existent. Most of the data are derived from 
small sero epidemiological studies of patients with fever or high-risk populations 
(McDermott and Arimi, 2002). 
Table 2: Prevalence status of brucellosis in cattle, sheep, goat and human in some 
African countries 
Species               Country                     Prevalence (%)                Authors 
Cattle  Uganda  46.1                          Kungue et al., 2010 
Cattle  Uganda  5.4                           Samah et al., 2008 
Cattle  Eritrea  5.6                           Omer et al., 2000a &b 
Sheep   Nigeria 14.5                           Bertu et al., 2010 
Goat   Nigeria 16.1                           Bertu et al., 2010 
Human    Chad 3.8                             Schelling et al., 2003 
In Ethiopia, brucellosis in animals and humans has been few reported from different 
localities of in our country, particularly cattle in both intensive and extensive management 
systems (Domenech, 1977; Assegid, 1987; Tadele, 2013; Menigistu, 2014). It is highly 
infectious disease, it is highly communicable disease, the infection brings by the species of 
genus Brucella.  
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According to International Research Conference in 2003, estimated that 500,000 
human infections occur per year worldwide, with incidences ranging from less than one 
case per 100,000 populations in UK, USA and Australia, through 20 to 30 cases per 
100,000 in southern European countries such as Greece and Spain, to more than 70 cases 
per 100,000 in Middle Eastern States such as Kuwait and Saudi Arabia (Cutler and 
Whatmore, 2003; Pappas et al., 2006). So far the compression of the recent information of 
animal of this disease, study of human brucellosis in Ethiopia is scant with less study on 
risk factors for in human. Out of 56 cases with fever of unknown source, two (3.6%) were 
documented to be positive for B. abortus antibodies by RBPT and CFT (Tolosa et al., 
2007). A study conducted in traditional pastoral communities using B. abortus antigen 
revealed that 34.1% patients with febrile illness from Borena 29.4% patients from Hammer 
and 3% patients from Metema areas tested were positive using Brucella IgM/IgG Lateral 
Flow Assay (Ragassa et al., 2009). Moreover, based on the study information conducted 
in high risk, documented as farmers, veterinary professionals, meat inspectors and artificial 
insemination method in Amhara Regional State (Mussie et al., 2007), Sidama Zone of 
Southern People Nations and Nationalities Sate (Kasahun et al., 2007) and Addis Ababa 
(Kassahun et al., 2006) was taken seroprevalence 5.30%, 3.78% and 4.8% by using 
screening sera from 238, 38 and 336 individuals respectively. Inconsistency between 
(Regassa et al., 2009) and others might be due to difference in milk consumption habits 
and sensitivity of test technique used.  Will be furthermore assessed prevalence of major 
causative agents of acute febrile illness in 653 outpatients of four health centers in Northern 
Ethiopia (Abebe et al., 2009). Since, based on the idea identification of B. melitensis from 
small ruminant beyond to the history of abortion in the Northern part of Ethiopia. There 
are very limited documents on the Seroprevalence of brucellosis, different livestock species 
which are conducted on human in pastoral and agro-pastoral areas of the Ethiopia. Such 
conditions certainly increase aggregation and interaction of different animals at villages, 
grazing fields and water points, thus, facilitate transmission of the disease (Samui et al., 
2007). 
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Table 3: Prevalence status of brucellosis in cattle, small ruminant and human in 
Ethiopia  
Species                  Region        Prevalence (%)                      Authors 
Cattle     Sidama 1.7                        Gelaye et al., 2010 
Cattle     Jimma 3.1                         Nuradis et al., 2009 
Sheep     Somali 1.6             Teshale et  al., 2006 
Goat     Somali 1.7             Teshale et  al., 2006 
Human      Jimma 3.4                           Tadele,  2004 
So far, attempts to detection of species specific detection of B. melitensis in 
Ethiopia are limiting; the distribution and proportion of their natural hosts is also not study 
exhaustively. Recently, B. melitensis identification with PCR is better than conventional 
one. The method is highly contributing to the degree of laboratory development.  
3.5   Transmissions  
3.5.1 Brucellosis Transmission 
Brucellosis is facultative intracellular pathogens that can mainly survive inside 
macrophages. They enter to their target host through mucosal surfaces. The bacterium is 
gram-negative and can present itself upon culture with a smooth or rough colony 
morphology because it is possible for smooth colonies to continuously become rough and 
some rough colonies to continuously become smooth (Schurig et al.,1981). Inside 
macrophages, Brucella survives by inhibiting the phagosome-lysosome fusion. Brucella 
has been shown to localize and proliferate in autophagosome-like compartments 
resembling the rough endoplasmic reticulum (Moreno and Moriyon, 2002). The location 
of this species this infection B. abortus also localizes and replicates in the rough 
endoplasmic reticulum of trophoblastic epithelial cells in pregnant ruminants (Detilleux et 
al., 1990). However, most of the mechanisms that allow the bacteria to cause tissue tropism 
as well as the way in which Brucella enters and lives in such different host cells such as 
epithelial cells are not known. The ability of Brucella to replicate and persist in host cells 
is directly linked to its capacity to cause persistent disease and to circumvent innate and 
adaptive immunity (Moreno, 2002; Ficht, 2003).  
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The Brucella lipopolysaccharide (LPS), an external membrane component, has a 
unique structure that endows it with a very low end toxicity, modulates the host immune 
response and confers resistance to antimicrobial activity and acts as a virulence factor for 
survival and intracellular replication (Lapaque et al., 2005). The bacterium may enter the 
body through the digestive tract, the lungs or mucosal layers and spread through the blood 
and the lymphatic system to any other organ where it may infect the tissue and cause 
localized disease. Brucellosis is almost invariably transmitted to man from infected 
domestic animals. Transmission human to human, mainly mother to child has been 
reported but is very rare (Palanduz et al., 2000). 
 
Figure 1: Transmission of Brucella to humans 
                                                                                                  Source:  Gadaga (2013) 
3.6 Risk Factor of their occurrence of Animal Brucellosis 
In domestic animal like cattle, goat, and sheep susceptibility to B. melitnesis 
infection is influenced by age, sex, breed and reproductive status of the individual animal 
(Radostits et al., 2010). Therefore, the group of these factors with the infection has also 
been study in various parts of Ethiopia. The effect of sex was in Borena lowland observed 
to be significant for seroprevalence documented (Megersa et al., 2005). Sex of cattle 
showed significant influence (p=0.042) on seroprevalence, with more females (5.97%) 
seropositivity than males (0.92%) in the semi-intensive production system (Mussie et al., 
2007a). The same result was observed in a study done at Addis Ababa dairy farms. Where 
in female higher proportion (8%) infected than males (0.11%), though the difference was 
not significant (Tsegay et al., 2015).  
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It was also reported higher proportion of female reaction than males in both 
extensive and intensive production systems though the difference was yet again not 
significant (Tolosa et al., 2008). In the previous study indicated in cattle revealed 2.49% 
female reactors whereas none of the bulls were found to test positive within the intensive 
management systems (Kassahun et al., 2007). On the other hand, the results in extensive 
production system in the same study showed quite the opposite in that the proportion of 
reactor males (4%) outweighed that of the females (1.62%) (Kassahun et al., 2007). The 
prevalence of the disease was reported in cattle 12.2% and 9.8% in female and males 
respectively, however disappoint to reach statistical significance (Dinka; Chala, 2009).  
 
3.6.1 Sex and Age Wise Prevalence  
The prevalence of brucellosis the bases of relation to sex of animals are 
controversial document, as compare to some information from the study workers reported 
significantly higher spread in females than in males (Hussein et al., 2005). Relatively, 
higher established report in human females than males might be due to more association of 
females in handling of livestock. The females may be highly revealed to the risk of 
infection through direct contact with animals, consumption of fresh milk and milk 
products. Moreover, risky practices in rural areas such as skinning of stillborn lambs and 
kids, as well as crushing the umbilical cord of newborn lambs and kids with teeth can also 
be contributing factors (Hussein et al., 2005). However, a few documents indicate that 
Brucella antibody titers are not connect with sex (Muma, 2007). The antibody titer against 
B. abortus merge to be connecting with age, as limit prevalence in young stock has been 
documented than the adults (Ahmed et al., 2009). Higher prevalence of infection in animals 
more than four years of age compared to younger animals was also reported. It merges that 
the high prevalence of infection among older cows might be related to maturity with the 
advancing age. Therefore, the organism may have generated to remain either as concealed 
infection or it may cause clinical manifestation of the disease (Kazi et al., 2005). 
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3.6.2 Classification of Endemic area based on Prevalence 
High prevalence areas will greatly facilitate the execution for the identification of 
the disease appropriate control programs and should ideally be joined with other strategies 
like accurate livestock census data and a livestock identification mechanism (either simple 
ear notches or more sophisticated ear labeling mechanism) (Bishop et al., 1994; Ward et 
al., 2012). Vaccine storage and quality control systems are also a priority coupled with 
surveillance systems and post-vaccination surveillance to identify the remaining foci of 
infection (the efficacy of post-vaccination surveillance is reliant upon existing records 
combined with reliable livestock identification). Where the disease is limit prevalent (for 
example livestock seroprevalence of less than 1%), we may recommend test and cull 
strategies with compensation. For, the aim of this study will be recommended and also 
identify the endemic are with high and appease prevalence (>5%) under well-organized 
farming mechanism. So far, for recommending test and separation strategies by which 
animals farming with brucellosis will be isolate and products consumed after pasteurization 
and also with animals being dispose of correctly at the end of productive available. 
 
3.6.3 Measuring the Application of Farm Biosafety 
The aim of measures to minimize the risk of infection through personal hygiene, 
adoption of safe working practices, protection of the environment and food hygiene must 
be minimizing risks of further infection. Under appropriate conditions, Brucella organisms 
can survive in the environment for prolonged periods. Their ability to withstand 
inactivation under natural conditions is relatively high compared with most other groups 
of nonsporing pathogenic bacteria (WHO, 1986). B. melitnesis is inactivated by 
pasteurization and its survival outside the host is largely dependent on environmental 
conditions. The pathogen may be surviving in aborted fetus in the shade for up to eight 
months, for two to three months in wet soil, one to two months in dry soil, three to four 
months in faces, and eight months in liquid manure tanks (Bishop et al., 1994; Ward et al., 
2012).  
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Therefore, in wanderer population, people traveling in search of green pasture and 
water, the good handling and burying of abortion materials to prevent contamination of 
water sources and pasture is of mount importance. Moreover, they share common practice 
of feeding aborted materials to some interaction animal should be avoiding.  This decrease 
the risk of transmission to other animals, Bacterial survival is prolonged at low 
temperatures and organisms will remain viable for many years in frozen carcasses. Brucella 
in aqueous suspensions is readily killed by most disinfectants. Commonly uses 10g/l 
solution of phenol will kill brucella in water after less than 15 min exposure at 37°C. The 
most effective uses formaldehyde solution is available disinfectants, provided that the 
circumfused temperature is above 15°C (WHO, 1986). 
 
3.6.4 Risk Factor Associated with Farm Management and Environment 
In many countries the controlling method is vary from in developing country. 
However, the enable of risk factors of brucellosis interaction with the herd are measure size 
and the number of animal species (Kazi et al., 2005). The core seroprevalence of dairy 
animals have much greater chance, not only contracting with the infection but also 
distribution it faster than beef animals. Due to the reason is not a genetic or physiological 
factor but due to husbandry. Animals that live in concentrated smaller areas come into close 
contact when they are grazing and milked (Sammartino et al., 2006). 
High prevalence of brucellosis in the large herds will determine by the higher odds 
of identify at least one seropositivity animal, the enlarging for transmission of the disease 
by contact among them, utilization of communal pasture areas or lack of cleaning and 
disinfection protocol in high farms. Farming many species in the same herd has been 
described as a risk of infection due to duplicate sources of infection. By two mechanical 
carriers or by the spread of the organisms into the environment through urine, vaginal 
secretions and aborted fetuses or faeces. Dairy animals they have much larger chance of 
not only contracting brucellosis but also the distribution of disease is faster than beef 
animals. Because animals that live in smaller areas come into close contact when they are 
suitable for milking (Kazi et al., 2005).  
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In addition, intensive production of those dairy animals is considering subject to 
more stress conditions on farms and leading to large susceptibility to the disease. Due to 
large humidity, low temperatures and miss of direct sun light may favor the survival of 
Brucella for several months in the environment. Therefore, to cleaning and disinfecting of 
farm activity and good protecting waste removal have described as a protective factor gains 
infection with brucellosis. This is the reality could be clarifying to the low resistance of 
Brucella species to act as a disinfectant agent. 
 
3.6.5 Pathogenesis and Pathology 
Following exposure, the organisms penetrate intact mucosal surface. In the 
alimentary tract the epithelium covering the ileum Peyer’s patches are the preferred sites 
of entry. After penetration the organisms may be engulfed by phagocytic cells and localized 
to regional lymph nodes (Ward et al., 2012). Then they proliferate, disseminate 
homogenously and localize in the reticule endothelial and reproductive tract (Radostist et 
al., 2007). Various mechanisms are employed by Brucella organisms to survive inside the 
phagocytic cells; such that, inhibiting phagolysosome fusion, blocking bactericidal action 
of phagocytes and suppressing the myeloperoxidase H2O2 halide system, little is known 
about the pathological changes in camels (Frenchick et al., 1985; Harmon et al., 1988; 
Ward et al., 2012).  
 
3.7 .     Diagnostic Methods 
3.7.1 Bacteriological Methods 
Generally, precautions to be taken include use of safety cabinet in laboratory; 
wearing gloves, protective cloth and facemask, autoclaving materials in contact with the 
organism and disinfecting contaminated surfaces, commonly used basal media include: 
serum dextrose (Agab, 1997), serum tryptose agar, glycerol dextrose agar, trypticase, and 
soya agar and it was also suggested that Skirrow agar is a satisfactory medium for both 
Brucella species and Campylobacter fetus (Terzolo et al., 1991). Contamination is 
prevented by use of selective media containing actidione (30 mg/l), bacitracin (25mg/l), 
polymixin B (5mg/l) and vancomycin (20mg/l) (Ward et al., 2012; OIE, 2005).  
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Milk samples, vaginal swabs, semen and aborted fetus are useful for recovering the 
organisms before death. Were samples collecting in necropsy comprise multiple lymph 
nodes, spleen, udder, pieces of uterus and testicular tissue (Agab, 1997). Culture incubated 
at 370C with 5-10% CO2 enrichment for three days and above (Gameel et al., 1993; Agab, 
1997). The attribute of colony has small convex, smooth translucent merge (Gameel et al., 
1993). Exhibition of the bacteria is by staining with Gram-negative stain or modified-Zeihl 
Neelsen staining. Whereas, animal inoculation an old technique cans also many 
characteristics lesion in liver, spleen and epididymis of a guinea pig (Ward et al., 2012). 
Further characterization is based on stereotyping, phage typing, dye sensitivity, and 
biochemical tests (WHO, 1997; Ward et al., 2012; Quinn et al., 2002). 
 
3.7.2 Serological Methods 
Isolation of Brucella organisms from patient is not always possible. Therefore, 
serological tests play a major role in the routine diagnoses of the disease. Serum 
agglutination tests (slide or tube agglutination), card test and Rose Bengal plate test 
(RBPT) have been the principal serological methods used. Rose Bengal plate test has been 
found more done than other serum agglutination tests although antigens produced by 
different laboratories and working tools may affect the sensitivity of the species (Ajoig; 
Adamu, 1998; Quinn et al., 2002). Accordingly, RBPT is considered as satisfactory 
screening test (OIE, 2005). 
In addition, that complement fixation test is considered to be the most accurate. 
Some study documented that superiority to the other described tests (Gameel et al., 1983). 
Detected of IgG antibodies by using CFT predominately, as most of IgM destroyed during 
serum deactivation and also used as a confirmatory test (FAO, 1996).  Whereas can 
distinguishes reaction test caused by other factors like vaccines and other bacterial 
infections. Escherchia coli O:157, Yersinia entrocolitica O:9, Vibrio colerae, 
Psuedomonas mallophilia and Salmonella serotypes share common chain of LPS antigen 
with smooth Brucella strains and do cross react. Francella tularensis also cross reacts for 
unknown reason. Rough Brucella strains also cross-reacts with Actinobacillus equuli, 
Pasteurella multocida and Pseudomonas aerugenosa (Corbel, 1990; Cloeckaert et al., 
1996; Rajesh et al., 2014). Thus, the use of highly specific test such as monoclonal antibody 
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based ELISA and CFT minimize the risk of cross-serological reactions between Brucella 
and these groups of bacteria (Vizcaino et al., 1991). 
 
3.7.3 Molecular Methods  
The strain for identification of difficult task due to high genetic homogeneity 
among genus of Brucella. However, used by classical bacteriology allows only a small 
number of subtypes the identification for range of species. PCR-based assays are 
particularly useful for epidemiological trace back or for species-specific eradication 
programs. In the past few years many genus-specific PCR assays were developed, targeting 
regions and genes such as 16SrRNA, BCSP31, omp2a, omp2b and OMP-31. One of these 
types of assays was later included in a more complex assay for detection and differentiation 
of four different bacterial pathogens: C. burnetii, B. melitensis, B. anthracis, and Y. pestis 
(Jamba, 2008). In addition, for uses a single primer pair to amplify a DNA sequence 
containing internal species-specific polymorphism. Subsequently, the internal 
polymorphism is confirmed by some other technique downstream (Jamba, 2008). 
 
3.8 .  Control and Prevention 
The control and prevention of brucellosis in farm animals depend on animal species 
involved, Brucella species, management practices, availability and efficacy of vaccines. 
The options to control the disease include immunization, testing and removal, and 
improving management practices and movement control (Hunter, 1994; WHO, 1997; 
Ekaterina et al., 2013). Control of small ruminant brucellosis should suite conditions in 
particular countries where those ruminants are raised. In most of the developing countries 
where those animals are raised by pastoralist of brucellosis prevalence is low.  
 
3.8.1 Immunization 
The live attenuated B. abortus S19 and most effective vaccine in B. melitensis Rev-
1 established to be against disease in camels and in small ruminants. They have own 
advantage and disadvantages both vaccines causing abortion, being pathogenic to human 
entry and interference with serological tests (WHO, 1997). The non-smooth strains of B. 
abortus RB51and B. melitensis M111 have recently been introduced into some countries. 
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4 MATERIALS AND METHODS 
4.1  Study Population   
The study of indigenous breeds of Goat and Sheep kept under extensive 
management system in the study areas were considered as a study population. They are 
managed based on under the pastoral production system, mixed with other species (such as 
cattle and other animal). Then individual animal age, species, sex category and flock size 
were recorded. Purposively adult goat and sheep which had history of abortion and 
reproductive health problems were included in this study. The livestock population of 
North Gondar is estimated to be 1,936,514 cattle, 524,083 sheep, 682,264 goats, 36,828 
horses, 12, 473 mules, 223,116 donkeys and 3,165,068 poultry (CSA, 2010).  Among those 
livestock a small ruminant in Maksegnit 3256 sheep, 610 goats, in Dinzaz 2381 sheep, 
3016 goats and in Enfiranze 576 sheep, 1129 goat(GZDAFRO,2016). 
 
4.2  Study Area 
The study was conducted in town of Maksegnit (tsion), Dinzaz and Enfiranze Keble 
of Gondar region, North-West Ethiopia.  The location of Maksegnit 120 23min 10sec N, 
370 33min 14sec E and with the evolution of 1921mm.a.s.l., Dinzaz 120 25min 16sec N, 
370 33min 55sec E and with the evolution of 1992mm.a.s.l. And Enfiranze 120 15min 17sec 
N, 370 37miń 48sec E and with the evolution of 1938mm.a.s.l. The mean annual ambient 
temperature of the city is between 18°C and 24°C.  
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Figure 2: Location of study areas                                             
o Dinzaz 
o Maksegnit 
o Enfiranze 
4.3   Study Design 
A cross- sectional study was conducted from middle of March/2016 to beginning 
of September/2016. A questionnaire survey was used to investigate the risk factor and to 
evaluate association B. melitensis in selected reproductive disorder, like abortion, stillbirth, 
and birth week of offspring.   
4.4. Sample Size and Sampling Techniques 
The individual animal characteristic, such as sex, age, reproduction health 
problems, source of feed and water were recorded. Blood and milk samples were collected 
from goat and sheep of the selected area. Purposive sample technique was employed to 
collect 125 blood and milk samples from goat and sheep. Out of 125 samples 60 and 65 
samples of blood and milk respectively.  
About 5 ml of blood and milk samples were collected from goat and sheep beyond 
six months of age with no previous history of vaccination Blood samples were collected 
23 
 
from jugular vein of sheep and goats using sterile EDTA coated tube. The samples were 
properly labeled and kept in -200C until use. The sensitivity and specificity of PCR was 
assessed as described previously (Mausner et al., 1985). 
Sensitivity=TP/TP+TN ×100             were: TP=true positive        TN=true negative 
Specificity=TN/TN+FP ×100            FP= false positive 
 
4.5. Isolation of DNA from Blood and Milk Samples 
4.5.1. Isolation of DNA from Blood Sample  
Genomic DNA was isolated from the leukocyte obtained from blood samples 
following the method of Gupta et al., 2006. In brief, 1 ml of blood was suspended in 0.5 
ml of erythrocyte lysis solution (320 mM saccharose, 5 mM MgCl2, 1% Triton X-100 and 
10 mM Tris–HCl [pH 7.5]), mixed, and centrifuged at 15,000 × g for 2 min. The 
supernatant was discarded and the leukocyte pellets were washed with 1 ml of sterile water. 
The supernatant was removed to ensure elimination of any remains of the heme compound 
100 µ1 of H2O2 (30%, w/w) solution was added to the pellet and incubated for 2-5 min at 
room temperature. 
The H2O2 was removed with the tip of a pipette. A volume of 400µl of nucleic lysis 
buffer (60 mM NH4Cl and 24 mM Na2 EDTA [pH 8.0]), containing proteinase K (10 
mg/ml) (Sigma) and sodium dodecyl sulfate (10%), was added to the pellet, mixed and 
incubated for 30 min at 55 0C. The samples were cooled at room temperature and 100 µl 
of ammonium acetate (7.5 M) added to each tube. The tubes were shaked for 30 seconds, 
followed by centrifugation at 10,000 rpm for 10 min. The supernatant containing total DNA 
were transferred to a fresh tube. Two volumes of absolute alcohol were added and the tubes 
were inverted several times until the DNA was precipitated. DNA was recovered by 
centrifuging the samples at 10,000 rpm for 10 min and the pellets were rinsed with 1 ml of 
70% ethanol, dried and suspended in 40 µl Tris–EDTA buffer. The quality and quantity of 
DNA was checked by spectrophotometer and the intactness and absence of RNA was 
confirmed by 1% agarose gel (Sambrook and Russel, 2001). 
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4.5.2 Extraction of Genomic DNA from Milk Samples 
The frozen milk was thawed at room temperature and a 5ml of milk sample was 
mixed with 100µl of NET buffer (1 mM EDTA, 10 mM Tris–HCl, [pH 7.6]). In this, 5ml 
of 2.6N NaOH were added as denaturing agent. The mixture cooled after incubation at 80 
0C for 10 min. Proteinase K (10 mg/ml) was added and the mixture was kept at 37 0C for 
1 h. The cell debris was removed by precipitation with 5 M (CTAB–NaCl) solution at 65 
0C for 10 min. DNA was extracted by standard method with phenol chloroform–isoamyl 
alcohol, precipitated with isopropanol, washed with ethanol and dried under vacuum. The 
DNA pellet was dissolved in 25µl of elution buffer and stored at -20 0C until further use. 
The purity of the DNA was determined by using agarose gel electrophoresis (Gupta et al., 
2006).  
 
4.6 DNA Amplification and Electrophoresis   
The OMP-31 gene of B. melitensis was amplified with forward primers 
5'TGACAGAC TTTTTC GCCG AA-3' and a reverse primer 5 ' - 
TATGGATTGCAGCACCGC-3' (Vizcaıno et al., 1996). PCR reaction mixtures was 
prepared in volumes of 50 µl containing 1 × PCR buffer, 1.5 mM MgCl2, 200 M each 
deoxynucleoside triphosphate, 1 µM each primer, 200 ng genomic DNA and 2.5 U DNA 
polymerase. The PCR was run for 30 cycles with cycling steps of 94 0C for 5 min (initial 
denaturation), 94 0C for 1 min, 58 0C for 1 min (annealing), 72 0C for 2 min (extension) 
and final extension at 72 0C for 10 min (final extension).  
The size of amplified DNA was determined by electrophoresis on 1.5% agarose 
prepared by TBE buffer. Ethidium bromide (2%) was added to agarose gel and mixed 
gently prior to casting of gel. The PCR product (12μL) was mixed with 3μL of loading 
dye; added to respective wells of gels and run at 125 volts/cm for 50min till the dye reached 
¾ the gel. The gel was photographed under the UV illuminator. The amplicon size of OMP-
31 gene with molecular weight of about 720 bp was noted by comparison with standard 
molecular weight of 100bp were used. 
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4.7 Statistical Analysis  
A data obtained from questionnaire surveys were documented in Microsoft excel 
program. Questionnaire surveys, descriptive and analytic statistics were computed using 
software SPSS Version 16.0. Logistic regression and Chi-square test were employed to 
identify possible risk factors associated with the prevalence of B. melitensis using stata 
Version 6. The degree of association was computed using odds ratio (OR) at 95% 
confidence intervals. The sensitivity and specificity of PCR was assessed as described 
previously (Mausner et al., 1985). 
Sensitivity=TP/TP+TN ×100             were: TP=true positive        TN=true negative 
Specificity=TN/TN+FP ×100            FP= false positive  
 
4.8 Ethical Consideration  
 Ethical clearance had been obtained from University of Gondar Research and 
Community Service Committee on a meeting held on 28/8/08 to University of Gondar 
research and community service (RCS) committee (CNCS/10378). To keep participant 
ethical clearance of animal after provided a detail study overview.  
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5 RESULTS 
The evidence of results for the identification of B. melitensis infection from a total of 
125 blood and milk samples collected from sheep and goat populations in Maksegnit 
town(tsion), Dinzaz, and Enfiranze Kebele (62 samples of goat and 63 samples of sheep). 
Out of total 125 samples 16.12 % and 12.7 % goat and sheep samples were found positive 
used by PCR respectively. The overall prevalence of B. melitensis infection in small 
ruminants in study areas was found 14.4 %. The prevalence of B. melitensis infection in 
town of Maksegnit (tsion), Dinzaz and Enfiranze were found 11.63 %, 17.02 % and 14.29 
% respectively. In this study for overall prevalence of individual animal from Dinzaz 
kebele was found higher than the other study areas. The result of this study was not found 
statically significant by using chi-square tests (X2 =0.530) P=0.767(Table 4 and 5).  
Table 4:  The prevalence of B. melitensis based on area wise study  
Prevalence with (CI 95 %) 
Location           Sample size        Test of positive.                         Prevalence (%)                  
Dinzaz     47        8                           17.02 %               
       
Maksegnit    43       5                        11.63 %             
       
Enfiranze    35       5                        14.29 %                    
       
Total  (%)   125      18                        14.4 %                         
  
Out of the total animals used for this study 18.75 % had reproductive health 
problem and found statistically significant using chi-square test (P=0.012). Similarly, the 
increased herd, age and source of small ruminants in the study areas has an effect on 
prevalence of B. melitensis infection, which was found statistically significant (P<0.05) 
(Table 5). 
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Table 5: Socio-demographical studies and identified risk factor of prevalence for 
small ruminant B. melitensis across the study area using chi-square test. 
                                                     Prevalence with (CI 95 %) 
Parameter                Sample size           Tes-pos.       Prevalence (%)            X2 
Location                   
    Dinzaz      47     8     17.02                     0.530a Ns 
   Maksegnit       43  5      11.63    
   Enfiranze       35  5      14.29  
Flock size (per head animal)    
     Small      1-5         38  10      26.3                      6.366a* 
     Medium 5-15       59   5       8.5 
     Large     >15       28   3       0.8 
Name of small ruminant spcies  
         Goat      62  10      16.3                        0.298aNS 
         Sheep      63   8       12.7 
Sex    Male      27   3       11.11             
          Female      98  15       15.31                   0.302aNS 
Age    2-4      95  10       10.52                          
           >4      30   8       26.66                   4.819a* 
RHP   No      29  -                             
           Yes      96  18        18.75                  6.352a * 
Sample of species       
         Blood     60  10       16.66                  0.481aNS 
         Milk     65   8       12.31 
Source of animal       
        At home     57  3        5.36 
       Purchase     64  14         21.9               7.126a* 
      Other source     4  1          25  
X2=Chi-square, Significant P<0.05*; Not- Significant P >0.05NS; RHP= reproductive health problem; small 
flock: 1-5head of animals; Medium flock: 5-15 head of animals; large flock: more than 15 head of animal. 
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 The history of reproductive health problem (RHP) for individual animals had 
significantly higher prevalence of (18.75 %) and the chances to test of positivity were 
compared to animals which had no history of RHP. It indicates that origin of animal has 
effect on the prevalence of brucellosis which was found 5.36 %, 21.9 % and 25 % at home 
born, at a time of purchase and other sources respectively. It was found statistically 
significant by using chi-square tests P=0.008. Prevalence of B. melitensis infection was 
found 16.66 % and 12.31% in blood and milk samples respectively. Therefore, the 
prevalence in blood was found higher than in milk samples of small ruminants (Table 9). 
The table indicates epidemiologically very important for disease circulation in the study 
area, that the prevalence of infection of in blood and milk samples from goat and sheep, 
which was not found statically significant p>0.05 (Table 5). 
 
5.1  Risk Factors Associated with the prevalence of B. melitensis at occurrence 
of Age, Sex and Flock level  
 Analysis of logistic regression revealed result was important of association for the 
risk factors of age, sex and flock size of small ruminant. The number of small ruminants 
which were included in the study basis of age were 30 and 95 adults and young 
respectively.  The prevalence of B. melitensis infection in small ruminants (goat and sheep) 
on the basis of age was found 26.66 % and 10.52 % in adult and young age group 
respectively.  This study revealed that infection of B. melitensis in adult animals was than 
young group animals.  It was also increased three times higher in adult animals (OR=3.091, 
CI95%: 1.091-8.756) than in younger animals (Table 6). The prevalence of B. melitensis 
infection in small flock, medium and large flock size was found 26.3 %, 8.5 % and 0.8 % 
respectively.  It was the degree of association risk factor in small and medium flock size 
(OR=0.093(0.037-0.231) and (OR=0.357(0.173-0.735) were found respectively, risk of 
getting the chance of B. melitensis infection compare to the large flock size of small 
ruminants. The prevalence of brucellosis was also significantly different sex wise, which 
was 15.31 % and 11.11 % in female and male small ruminants respectively. It indicates 
that female animals are at high risk of getting B. melitensis infection than in male animals. 
The result of odd ratio revealed that at a time of purchasing of small ruminant was about 
nine times higher than other source (OR=9.000, CI95%: 2.625-129.593).  
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 In this study, the sources of animals were important factor the distribution of B. 
melitensis infection across the study areas (Table 6). As shown in the following table 
peasant associations brought animals mainly through purchasing who contribute to higher 
B. melitensis infection. The prevalence of brucellosis in purchasing of small ruminants 
(21.9 %) which indicates that source of animal higher in purchase than other than at home 
and other source of animals. It was found statistically significant was defined as p=0.007 
(Table 6). 
Table 6: Risk factors associated for the occurrence of at sex, flock level and at origin 
Risk factor                        Number           Infected        OR (95% CI)          P-value 
                                           of animal         flock (%)                  
Flock size (per head animal)                                                  
     Small      1-5      38  26.3   0.357(0.173-0.735)           0.005                        
     Medium 5-15    59  8.5   0.093 (0.037- 0.231) 
     Large     >15    28  0.8                - 
Sex       
        Male    25  11.11  
       Female    100  15.31      0.773 (0.205-2.908)           0.702                                   
 Age                 
       2-4    95  10.52  
       >4    30  26.66       3.091 (1.091-8.756)         0.028 
Source of animal       
       At home    57     5.36       8.100 (1.763-37.211)      
       Purchase    64     21.9      9.000 (2.625-129.593)       0.007 
      Other source    4      25                       - 
CI=confidence interval, OR= odd ratio 
 Multivariate logistic regression model indicated that infections were found to be 
higher among the study areas. Multivariate logistic regression analysis of results 
(OR=4.792, CI955:1.349-17.021), (OR=0.471, CI95%: 0.192-1.154) and (OR= 5.43, 
CI95%: 1.689-17.454) as per age, flock size and origin of small ruminants respectively. It 
indicates that the prevalence of B. melitensis infection in age and origin of small ruminant 
was also found statistically significant p=0.005. While, the prevalence of B. melitensis 
infection in the as per flock size in the study areas was not found statically significant 
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p>0.05 (Table 8).  
Table 7: Multivariate logistic regression analysis of risk factors across the study area 
    PCR                               Odd Ratio                (95% CI)                           P-value                                                        
Age of small ruminant      4.792               1.349-17.021                          0.015 
Flock size       0.471  0.192-1.154                         0.100 
Location                            1.040                0.472-2.887                         0.922 
Origin of animal                5.43                 1.6890-17.454                     0.005 
PCR=Polymerase chain reaction, CI=confidence interval 
 
Location of study,  Composition , Sex , Age, Types of sample, Types animal, Source  and 
Flock size of small ruminant were analyesed respectively. 
 
Figure 3: Prevalence of B. melitensis in the study areas 
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Mean/SD samples processed 18 positive results were obtained from a total of 65 
(0.1231±0.331) and 60 (0.1667±0.37582) samples of milk and blood in goat and sheep 
were found respectively. Detection of B. melitensis infection used by PCR both of species 
sample of in blood slightly higher than sample of milk which was 30(23.33 %), 32(9.37 
%) from goat blood and milk and 30(10 %), 33(15.15 %) from sheep blood and milk 
samples was found respectively (Table 8).      
Table 8: Prevalence of B. melitensis in samples from goat and sheep 
Detection                     Types of small ruminant Positive Prevalence 
Sample type  of  blood Goat   7   23.33 % 
Sheep   3   10 % 
Sample type  of  milk Goat   3   9.37 % 
Sheep   5   15.15 % 
 
 To confirm result of the PCR assay to amplify the omp-31 gene, the nucleotide 
sequence of the PCR product was determined by calculating the sensitivity and specificity 
for detection of PCR. Therefore, the sensitivity of goat and sheep sample of blood slightly 
higher than sample of milk (Table 9). 
Table 9: Comparative result of milk PCR and blood PCR to determine Sensitivity 
and Specifity of PCR in goat and sheep 
Test of sample         Positive   
infected 
Negative 
Non infected 
Sensitive Specificity 
Sample type of blood Goat  7/7 0/7 100 % 100 % 
Sheep  3/3 0/3 100 % 100 % 
Sample type of milk Goat  2/3 0/3 66.6 % 100 % 
Sheep  3/5 0/5 60 % 100 % 
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Figure 4a: PCR for the detection of OMP-31 gene in B. melitensis from blood sample of 
goat and sheep in lane 1-6, positive blood sample of goat and sheep. Lane 7, negative 
control, lane 8, standard DNA molecular weight marker. (100 bp were used).  
 
 
Figure 4b: PCR for the detection of OMP-31 gene in B. melitensis from milk sample of 
goat and sheep in lane 2,4-7 positive milk sample of goat and sheep. Lane 1 and 3, negative 
control, lane 8, standard DNA molecular weight marker. (100 bp were used). 
 
5.2 Questionnaire survey 
 
5.2.1 Asses socio-demography of interview owner individual in the study areas 
Based on across sectional study used in blood and milk samples collected in the 
study areas, purposively selected (n=125) household owners, who have small ruminants 
were interviewed. The results showed that from households was found 13.6 % and 0.8 % 
in males and females respectively (Table 10). In the study areas in age of respondents 20-
35 and >35 were interviewed 3.2 % and 11.2 % respectively. overall percent in age of 
respondents in the study areas p<0.05. The overall average family size in the study areas 
was found (0.144±0.352) head per household. It was not found statistically significant 
(p>0.05). In the present study, education levels of households were found 3.2 %, 10.4 % 
and 0.8 % in high school and above, elementary and illiterate respectively. It was not 
statistically significant (P>0.05). The average respondents of small ruminants’ in the study 
areas was found (0.1440±0.352) head of animals per household and was not statistically 
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significantly. Concerning species composition of respondents was found 3.2 %, 5.6 % and 
5.6 % having goat, sheep and mixed species respectively, which was not statistically 
significant (Table 10). 
Table 10: Socio-economic characteristics of individual interview in the study area 
(Mean, SD, Frequency and Chi-square value 
                                  Test of small ruminant for individual interview in the study area 
Parameter (%)        Dinzaz             Maksegnit       Enfiranze      Total (%)           x2                             
Sex of respondent   0.170±0.379 0.116±0. 324 0.142±0.355 0.144±0.352 4.981a* 
 
 
p-0.026 
Male A  39 38 30  
P 7 5 5 13.6 
Female A  - -   
P 1 -  0.8 
Age of respondent 0.170±0.379 0.116±0.324 0.142±0.355 0.144±0.352 7.152a* 
 
 
p-0.007 
20-35 A 25 19 10   
P 1 2 1 3.2 
>35 A 14 19 20  
P 7 3 4 11.2 
Education Profile 
respondent 
0.170±0.379 0.116±0.324 0.142±0.355 0.144±0.352  
   Illiterate A 8 4 2 0.8 % 0.721NS 
 
 
 
p-0.697 
P 1 - -  
     
Elementary 
         1-8 
A 23 23 20  
P 6 5 2 10.4 % 
  High 
school  
9-12 
A 8 11 8  
P 1 - 3 3.2 % 
Occupation 
profile respondent 
0.170±0.379 0.116±0.324 0.142±0.355 0.144±0.352  
A 33 34 27  1.411aNS 
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Agricultural 
activity 
P 8 4 4 12.8  
p-0.235 
Non 
Agricultural  
Activity 
A 6 4 3  
P - 1 1 1.6 
Composition of 
Species 
0.170±0.379 0.116±0.324 0.142±0.355 0.144±0.352  
   Only Goat A 6 12 6  0.519aNS 
 
 
 
 
p-0.771 
P 2 2 - 3.2 
Only Sheep A 9 18 13  
P 2 2 3 5.6 
     Both A 24 8 11  
P 4 1 2 5.6 
Size of Species 0.170±0.379 0.116±0.324 0.142±0.355 0.144±0.352  
Small      
 1-5 
A 14 7 7  0.572aNS 
 
p-0.751 
P 4 3 3 8 
Medium   
5-15 
A 18 22 14  
P 3 1 1 4 
Large      
 >15 
A 7 9 9  
P 1 1 1 2.4 
χ2=chi square; SD=Standard deviation, A=absent, P=present, significant P<0.05*; Non 
Significant-P >0.05NS 
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5.2.2 The Effect of B. melitensis on Public Health 
As presented in the tables below results have shown that most of the livestock 
owners in the study areas were at high risk of contracting B. melitensis infection in infected 
animals (Table 11). Almost all of the respondents in the studied areas were not aware of B. 
melitensis infection as a disease affecting different species of livestock (77.6 %) but all 
respondents (125 livestock owners) witnessed the existence of abortion [in Amhara region 
as “ጭንጋፍ (chingaf)”] Furthermore, during abortions peasants (74.4 %). We’re caring 
animals with their bare hands meaning without protective aids which may contributing 
cross transmission to humans. However, the habit of using raw meat was very little (3.2 %) 
and raw milk was totally zero. 
Table 11: The individual livestock owner awareness about small ruminant B. 
melitensis, habit of eating meat and handling of aborted materials of small ruminants 
   Parameter                                                Number of respondent        Percentage (%) 
How do you do dispose for abortion of goat and sheep 
               By bare hand           93                                 74.4 
               By wearing gloves            12                                 9.6 
                Other             20                                 16 
The benefit of rearing goat and sheep compare to other 
                By meat              4                                   3.2 
               Given by recognition           37                                  29.6 
               By selling            84                                  67.2 
How do you eating goat and sheep meat? 
             Use cocked           73                                  58.4 
              Fresh             4                                   3.2  
 Use other treatment            48                                  38.4 
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6      DISCUSSIONS  
Blood culture and serological methods are available for the diagnosis of caprine 
and ovine brucellosis. Blood cultures methods lack sensitivity and serological methods are 
not specific, in the areas were the disease is endemic.  Serological methods lack specificity 
because of cross reactivity with other antigens. Therefore, molecular methods should be 
used because these methods are fast, accurate and highly sensitive. This study is a 
molecular study for the diagnosis of caprine and ovine brucellosis at North Gondar, 
Ethiopia. In the current study, identification of B. melitensis infection in goat and sheep 
was carried out in the selected study areas by using PCR targeting OMP-31 gene. 
Currently, serological methods available for the identification of brucellosis in Ethiopia, 
while molecular based detection of caprine and ovine in Ethiopia has no well-known 
documented data.  
The results of this study revealed overall 14.4% prevalence of B. melitensis 
infection in small ruminants. This study was moderately comparable to the prevalence of 
blood PCR 5.66% in Iran (Garshashbi et al., 2014). And similar significant difference to 
Bokaie et al. (2009) reported in caprine and ovine prevalence of 3.4% in sheep and goats 
and 0.56% in cattle. Less significant difference prevalence of B. melitensis infection in 
sheep was 29.76% in Turkey (Sahin et al., 2008) and among cattle in Punjab (India) 
18.26% (Aulakh et al., 2008).  The research results of Kaoud et al., (2010) pointed out that 
caprine and ovine was found in 26.66%, 18.88% and 17.22% of sheep, goats and cattle 
herds, respectively (Kaoud et al., 2010). It might be the sample size difference. It was 
concluded that PCR assays were easy to use, produce results faster than conventional 
method one while reducing DNA contamination risks. This was confirmed by the results 
of current study too (Newby et al., 2003). 
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The prevalence of B. melitensis infection in blood samples from goat and sheep in 
the areas was 16.66 % while, 54% prevalence of caprine brucellosis was found in study 
from India (Gupta et al., 2006b). The prevalence of B. melitensis infection in milk samples 
from goat and sheep in the areas was 12.31 % while, 89 % prevalence of caprine brucellosis 
was found in study from India (Gupta et al., 2005 and Gupta et al., 2006a). There is great 
difference of prevalence in goat and sheep between this study and previous studies, this 
might be because of low sample size used our study. Molecular detection of Brucella genus 
DNA based on qRT-PCR (bcsp31) and OMP-31 gene from blood and milk samples 
confirmed the presence of Brucella in these sheep and goat serum samples. Bcsp31 qRT-
PCR and other PCR assays have been used by various authors in different countries to 
amplify Brucella DNA in blood, milk, and serum (Gupta et al., 2014) and PCR is a 
validated technique in the diagnosis of brucellosis.  
The high endemicity of brucellosis in India and Iran has stimulated many 
researchers to work on many of its aspects, such as epidemiology and clinical features 
(Fredricks and Relmen, 1998). However, low income sub-Sahara countries like Ethiopia 
there have been only few reports brucellosis identification and there is no feasible issue.  
The current study based on PCR assay amplified 720 bp sequence of the gene 
encoding outer membrane protein 31 (OMP-31) antigens, which is exclusively present in 
the B. melitensis infection (Fig.4a & 4b). Out of the total samples was found 60 blood and 
65 milk 10 (16.12 %) and 8(12.7 %) in goat and sheep species tested were found 
respectively. However, the sensitivity and specificity of detection of PCR targeting of 
OMP-31 gene in goat blood and goat milk 100 %, 100 % and 66.6 %, 100 % and sheep 
samples of blood and milk 100 %, 100 % and 60 %, 100 % respectively were found positive 
in PCR. These findings are significantly different from PCR results that were reported 
10(2.77%) and (83.33%) difference is sample size in Iran (Azizollah, 2014). Therefore, 
comparative result for blood and milk in goat and sheep the sensitivity of blood samples 
slightly higher than samples of milk (Table 10). To confirm detection of PCR assay to 
amplify omp-31 gene, the nucleotide sequence of PCR product was determined with the 
help of commercial firm Bangalore Genei. The results confirmed the amplification of 
correct fragment (Annual Report, NATP, CGP-II-217) (Gupta, 2003). 
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The current study was found 14.4 % by using PCR, these findings were 
significantly different from previous seroprevalence study results in Ethiopia. The 
prevalence of caprine and ovine brucellosis was reported by 16.45 % and 14.6% 
respectively (Teshale et al., 2005). The prevalence of caprine and ovine brucellosis was 
reported 13.6% and 7.1% respectively in Afar region of Ethiopia (Wesinew et al., 2012). 
The individual level of prevalence obtained  in this study by using PCR to findings 
significant difference 4.8 % in ovine and 1.9 % in Caprine by (Teshale et al., 2006) in 
Adamitulu-Jido-Kombolcha District, Oromia Regional State, Ethiopia, 1.7 % in Caprine 
and 1.6% in ovine by (Teshale et al., 2006) in Somali pastoral area, 5.8 % in Caprine and 
3.2 % in ovine by (Ashenafi et al., 2007) in Afar region, 1.3 % in Caprine and 1.5 % in 
ovine by (Tekleye et al., 1990) in Somali region and 3.2 % in Caprine and 1.6 % in ovine 
by (Mengistu, 2007) in southern Ethiopia and 0.75% in Caprine and 0.38 % in ovine in 
North east of Portugal by (Coelho et al., 2007).  
Similarly, it was also in line with 9.39% Caprine and 8.77 % ovine in Dire Dawa 
(Negash et al., 2012), 14.5% ovine and 16.1% Caprine (Bertu et al., 2010), and (Tewodrose 
and Dawit, 2015) in kombolcha Gondar Ethiopia, who reported 5(0.7%). In this study the 
prevalence of B. melitensis infection in Dinzaz, Maksegnit and Enfiranze study areas using 
PCR was found 17.02 %, 11.63 % and 14.4 % respectively. The prevalence of B. melitensis 
infection at flock level in small (1-5), medium (5-15) and in large (>15) study areas were 
found 26.3 %, 8.5 % and 0.8 % respectively. The highest prevalence of caprine and ovine 
brucellosis was found in Dinzaz than in the other study areas Maksegnit town (tsion), and 
Enfiranze kebele. 
The prevalence of B. melitensis infection in male and female sex of small ruminants 
was found 11.11 % and 15.31 % respectively. There was significant difference of infection 
between male and female small ruminants. According, to Mengistu, 2007 female small 
ruminants highly important to distribution of this infectious disease who reported 
brucellosis in 3.2 and 1.2% of females and males, respectively, in Southern Ethiopia and 
again Teshale et al., 2006 reported 4.2% and 2.2 % of females and males, respectively, in 
Adamitulu-Jido-Kombolcha District, Oromia Regional State, Ethiopia.  
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Brucellosis is zoonotic disease which is transmissible from animals to humans 
through contaminated milk, raw milk products and direct contact with infected animals.  
Moreover, all small ruminant owners residing in the study areas were able to recognize the 
occurrence of abortion in their flocks but most of individual owners about 77.6 % of them 
lacked knowledge about B. melitensis infections. In addition, 3.2 % of the respondents had 
habit of eating raw meat of small ruminants while 73(58.4 %) had habit of eat use cooked 
and 48(38.4 %) and (74.4 %) of the respondents used dispose of aborted fetuses using bare 
hands. This study moderately similar with the findings of previous study (Negash et al., 
2011). This may be due to lack of awareness about B. melitensis infection together with 
existing habit of raw meat consumption and close contact with animals can serve as means 
of infection in human beings.  
Finally, the blood and milk based PCR assay has much advantages over the current 
microbiological methods for the diagnosis of B. melitensis infection in Ethiopia, because 
molecular methods are rapid, safe, highly sensitive and specific.  Furthermore, evaluation 
of asymptomatic exposed animals, with traditional methods might be superior, especially 
if the cost is taken into consideration. In spite of, the information provided by molecular 
technique should be considered complementary to the results of conventional methods for 
the time being. Further research on a large number of similar cases is necessary to establish 
the suitability of each method of PCR. 
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7 CONCLUSIONS AND RECOMMENDATIONS    ` 
In conclusion, the present study results revealed that B. melitensis infection is prevalent 
in the study areas in sheep and goat. Age, flock and occurrence of abortion major risk 
factors in B. melitensis infection in small ruminants. The result also showed that goats are 
at higher risk of getting B. melitensis infection than sheep. Herd size and location was also 
found to be an important factor for acquiring B. melitensis infection in small ruminants. 
Therefore, the importance of molecular based detection methods has potential advantages 
because they are fast, accurate and sensitive and serve as a better reliable tool in 
identification of B. melitensis infection. Based on the results of this study the following 
recommendations are forwarded:  
 It needs more attention and awareness creation among on presenting animal husbandry; 
disease prevention and risk of zoonotic diseases need to be undertaken. 
  There has to be essential assessments of economic impact of the disease, which 
emanates from its effect on reproductive and production capacity of animals. Studies 
to investigate the infection in livestock, human beings and cross infection among the 
species in the region must be conducted to devise appropriate preventive methods. 
 Molecular methods are highly accurate and sensitive and also there is no chance of 
getting false positive results. Therefore, this study will serve as a milestone for 
researchers to further investigate this infection with high number of samples. 
Therefore, it needs further feasibility to eradicate caprine and ovine brucellosis at national 
and regional level by proper molecular diagnosis and also vaccination strategies against 
this zoonotic disease.  
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ANNEX I  
Annex 1 Questionnaire for Associated Risk Factors of Identification of B. 
melitensis, Participant Identification number 
 
Code 
No. 
Sex Age Herd 
size 
Owner 
experience  
(year) 
Breeding female history in the 
herd 
Remarks 
     calving Abortion stillbirth  
         
         
8.3: Structured questionnaire format for questionnaires for individual Goat and sheep 
owners                   Date………………..……… 
I. General information Region ……………………………. Zone …………… 
District……………………… 
PA………………………………………………Village.………………………………… 
Name of respondent……………………………  Age……………..Sex……………… 
Herd size: ……………………… Owner experience (years)………………………… 
Family size……………………… 
II. Comparative importance of goat, sheep and also its products 
1. Types of livestock kept and aim of rearing 
Category Base (aim of 
rearing) 
More liked Relative 
important 
Count 
Goat     
Sheep     
 
2. What is the main requiring for production of goat and sheep? 
              a. High milk production      b. Drought mitigation 
   c   Herd accumulation 
3.  What is the rank of using goat and sheep?                          a. Milk production  
         b. Draught power                c. Cash income by sale 
       d. Meat consumption 
4. How are your consumption and preservation of milk and meat using? 
II 
 
Descriptions  Use fresh  Use boil  Use sour 
Usually    
Rarely consumer    
Delicacy /more liked    
 
5.    Do you have slaughter goat or sheep at home?   (Yes / No), if yes for what condition? 
           a. home consumption,    b. group share, 
            c. ceremony,     d. slaughtering for emergency 
6. How do you consume goat and sheep meat    a. cooked,  b. raw  c. other treatment 
7. Do you do delivery assistance?  Yes / No If yes how do you do that condition?    a. 
Hand pulling                       b   other                    
8. How do you take care for new born goat and sheep child? 
     a. Cleaning newborn           b. Hand feeding of weak calves’           c. Carrying 
newborn to  home 
9. During rearing time herd management, health care activities and labor divisions 
Parameter Youngster Adult 
Male Female Male  Female 
Herding     
Watering     
Milking     
Delivery     
Mating 
assistance 
    
 
 
 
 
 
 
 
 
III 
 
10.  Where is the source of water points in different seasons? 
Time 
(seasonal) 
Source of water Frequencies(days) 
River Pond Traditional 
wells 
Other  
Dry      
Wet      
 
11. What is the main means of health care for your goats and sheep? 
           a. Traditional healer  b. self-administered vet drugs        c. Use Vet. Clinic 
12.   What do you make with Goat or sheep that frequently abort? 
          a. Sell,   b. slaughter,   c. keeping   d. other 
12.1    how do you manage aborted fetus/ fetal membrane your goat and sheep? 
         a. Leave in the field   b. disposing   c. Give to dog  d. other 
12.4    what do you do make with female goat and sheep that doesn’t conceive? 
         a. Sell,   b. slaughter,   c. keeping   d. other mean 
13.  During mating where is the source of bull? 
          a. From own herd   b. village bull   c. other mean 
14. How do you herd Goat and sheep? 
         a. Separately,   b. with village herd,  c. with cattle,   d. with small 
ruminants 
14.1 how is night resting of your goat and sheep? 
        a. Separate,     b. share with cattle,              c. Share with small ruminants 
14.2. Have you ever sold breeding females goat and sheep? If, say yes what do you do the 
reason of selling 
       a. Disease       b. Infertility      c. Shortage of money    d. Others 
means 
 
 
 
 
 
IV 
 
 
ANNEX: II  
Annex 2. Basic data description of presenting sample collections 
S.code Sex Age Flock size Location Goat Sheep Result 
m F 2-4 >4 S M L Din Maq Enf Gb Gm Sb Sm P A 
1  F 2-4  S   Din   Gb    p  
2*4  F 2-4    L Din   Gb    p  
3*9  F 2-4   M  Din   Gb    p  
4*11  F 2-4   M  Din   Gb    p  
5*22  F  >4   L  Maq  Gb    p  
6*33  F 2-4  S     Enf  Gm   p  
7*35  F  >4 S     Enf  Gm   p  
8*39  F 2-4   M  Din    Gm   p  
9*45  F 2-4   M  Din    Gm   p  
10*49  F  >4  M   Maq   Gm   p  
11*63 m  2-4    L  Maq    Sb  p  
12*69  F  >4  M  Din     Sb  p  
13*75  F  >4  M    Enf   Sb  p  
14*84  F 2-4   M   Maq    Sb  p  
15*87  F 2-4    L   Enf   Sb  p  
16*90  F >4  S     Enf   Sb  p  
17*93  F  >4 S   Din      Sm p  
18*96  F 2-4  S    Maq     Sm p  
Where: m=male, f=female, S=small, M=medium, L=large, Din=dinzaz, Maq=maksegnit, 
Enf=enfiranze, GB=goat blood, Gm=goat milk, Sb=sheep blood, Sm=sheep milk, 
P=present, A=absent, 2*4 =present at sample 4. 
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ANNEX: III 
Annex 3. Composition of buffers for DNA isolation from blood sample of goat 
and sheep 
 
Reagent Required 
mass/volume  
Required 
concentration  
Volume//sample Total 
Required 
volume to be 
prepared   
Erythrocyte lysis buffer 
Dextrose 6.3gm 320Mm 0.5ml/500µl 100ml 
 MgCl2 0.105gm 5Mm 
Tris 0.1gm 10Mm 
Triton 5ml 1 0/0 
Nucleic  lysis buffer 
NH4Cl 0.4gm 64Mm 400µl 120ml 
Na2 EDTA 1.07gm 24Mm 
Proteinase K 60ml 10mg/ml 1.2ml/1200µl 
SDS 0.5gm 10 0/0 O.5ml/500µl 50 
Potassium 
acetate 
22.1  0.3/100µl 30 
Elution buffer 
Tris 0.018gm 10Mm 0.04ml/40µl 12 
EDTA 0.005gm 1Mm 0.04ml/40µl 
Absolute 
alcohol 
150ml 100% 1ml/1000µl 150ml 
H2O2 20ml 30% 100µl 150ml 
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ANNEX: IV 
Annex 4. Preparation of Master Mix (PCR Reaction buffer) 
Contents Volume Required 
Template DNA 5.0 μl 
PCR 10 X Buffer 5.0 μl 
1.5 mM MgCl2 3.0 μl 
Primer -1 (Forward primer) [Conc. 140 mM] 2.0 μl 
Primer -2 (Reverse primer) [Conc. 140 mM]  2.0 μl 
DNTPs 1.0 μl 
Taq Polymerase [0.5 U] 1.0 μl 
Triple distilled water 31.0 μl 
Total Reaction Volume 50.0 μl 
 
ANNEX: V 
Annex 5. Protocol of adjusted program for detection B. melitensis steps in thermal 
cycler PCR machine  
 
S.No. Steps in thermal cycler *Temperature 
(oC) 
*Time 
(Min.) 
Number 
of cycle 
1. Initial Denaturation 94 5  
2. Denaturation 94 1 30 
3. Annealing 58 1 
4. Extension 72 2 
5. Go to step-2 [Set number of cycles (for 30 cycles)]  
6. Final Extension 72 10   
7. Forever [Cooling step for 
thermal cycler] 
4   
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ANNEX: VI 
Annex 6. Protocol of preparation of Agarose Gel electrophoresis running buffer 
 
Item Percent/l 
Agarose 1.5% 
Ethidium bromide 2% 
Loading dye 3µl 
Standard DNA molecular weight/ladder 100bp 
 
ANNEX: VII 
 Annex 7. Composition of Buffers for isolation protocol of DNA from milk sample 
1. NET Buffer 
1mMEDTA, 10mMTris–HCl (pH 7.6) 2. 2.6 N NaOH 3. Proteinase K: stock- 10µg/ml 
4. CTAB-NaCl: 2% CTAB and 5M NaCl 5. Phenol: chloroform (1:1 ratio) 
5. Elution Buffer (TE buffer) pH-8) This buffer containing 10 mM Tris and 1 mM EDTA 
in distilled water 
 
 
 
 
 
 
